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Abstract 
Online forum is one of the popular activities in a learning management system environment. It allows participants to collaborate 
and construct knowledge based on the assigned topic. This study attempts to measure the levels of knowledge construction and 
cognitive skills among postgraduate students participating in an online forum based on the messages they posted. A total of 16 
postgraduate students enrolling in a master by coursework program in a public university in Malaysia were involved in this study. 
One weekly forum was randomly selected from one of the courses offered in this program. Their knowledge construction levels 
were measured based on the Interaction Analysis Model, while their cognitive skills were measured using the Bloom’s Revised 
Taxonomy. The analysis reveals a total of 101 posts. In terms of levels of knowledge construction, majority of the posts (71.3%) 
are from the lower levels of knowledge construction, with sharing/comparing of information obtained the highest percentage of 
messages posted (52.5%). It is followed by discovery and exploration of dissonance or inconsistency among participants (19.8%), 
and negotiation of meaning or co-construction of knowledge (18.8%). In terms of levels of cognitive skills, majority of the 
messages are also at the lower level (posts for ‘remember’, ‘understand’ and ‘apply’ contribute to 74.2% of the total posts), with 
‘understand’ level involving 37.6%, followed by ‘remember’ (25.7%). However, ‘evaluate’ as one of the higher cognitive levels, 
recorded 17.8% messages. Although these findings indicate some form of collaboration and construction of knowledge, an 
important concern arises – the participants’ levels of knowledge construction and cognitive skills are still at the lower levels, 
therefore, immediate measures have to be taken to alleviate this issue.   
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The advancement of computer technology and the broad usage of the Internet has offer a new method of teaching 
and learning. E-learning is widely adopted by higher education institutions supplementing face to face learning as it 
enables students to learn anytime, anywhere and at their own pace. E-learning systems are used to support the 
interaction and assessment processes in an online course (Mohd Alwi & Fan, 2010). The combination of face to face 
and online interaction for both synchronous and asynchronous mode forms the blended learning circumstance. 
Blended learning is a formal education program in which a student learns partly through online delivery of content 
and instruction with some elements of student control over time, place, path or pace. While still attending a 
traditional school structure, face-to-face classroom method is combined with computer-mediated activities. This 
blended learning is developed based on constructivist theory which enhances the implementation of web 2.0 
technologies to connect the learners of the common interest and passion towards the knowledge all around the globe 
(Downes, 2005). Web 2.0 services include wiki, social networking tools, media sharing sites, blogging platforms, 
and online forum (Veletsianos, 2012). With the existence of these various services in Web 2.0, it needs a 
management system such as learning management system to manage and provide an interface for the services 
provided. There are many types of LMS that have been developed such as WebCT, Blackboard, MOODLE and 
Sakai. Each LMS contains different tools such as course builder, syllabus, discussion forum, announcement files, 
grade book and calendar that can be used to set a platform for a constructivist learning environment. 
One of the most popular tools in LMS is the online forum feature where the participants have the opportunity to 
exchange their experience through interaction in forum, react to the course reading and even give comments on the 
viewpoints of their peers on the topics discussed in the course (Dooga, 2010). Instructional activities based on online 
discussions and appropriate teaching strategies may include the development of the interaction of the learner’s 
argumentation skills (Oh & Jonassen, 2007). This approach may help learners gain a deeper understanding and 
develop higher cognitive skills by posting certain types of engaging activities such as facilitative or guiding 
questions and examples of real cases (like videos, episode dialogues, etc.), amongst others.  
 An increasing number of studies have focused on online collaborative learning, and some have explored factors 
that can facilitate online collaborative leaning (Yang, Newby, & Bill, 2008). Researchers have suggested that the 
type and level of online interaction are most likely to influence online collaborative learning (An, Shin & Lim, 
2009). In online forum, the recording of all students’ messages allows students to review the pathways navigated 
and evaluate what they have done in the process of discussing ideas (Hurme & Jarvela, 2005). A number of studies 
have attempted to find ways to analyze such interactions because different analysis methods tend to provide 
different information and interpretations.  The content analysis method is proposed in this study because it can better 
analyze the level of knowledge construction and cognitive skills acquired by students, as it can characterize the 
meaning of message content in a systematic and qualitative manner (George, 2008). 
In this study, two primary research questions were addressed: (1) what are the students’ knowledge construction 
levels in an online forum?, and (2) to what extend do the students develop their cognitive skills through online 
collaboration discussion? 
2. Research methodology 
This study involves a sample of 16 postgraduate students enrolling in a master by coursework program in a 
public university in Malaysia. A course was randomly selected from a list of courses offered in the program. It was 
conducted using a hybrid learning method, i.e., the course is offered using a combination of face-to-face and online 
learning approach. For the online learning component, the course was run using an LMS platform. The instructional 
and learning materials or resources can be accessed in this platform. In addition, several online learning activities 
such as quizzes, assignments, online forum, reflective writing, and survey are also available in this environment.  
Online forum was the focus of this study. In this course, the students were required to participate in the weekly 
forum as part of their coursework requirement. Each week, the instructor has assigned a topic for the participants to 
discuss among themselves. They were first instructed to read the assigned reading material, and later discuss the 
topic allocated to them. Each participant was required to make at least two posts to the forum – with at least one 
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input related to the forum topic or as a feedback to the other participants’ input/question, and another post in a form 
of question or concern related to the topic. For this study, one weekly forum was randomly selected and analyzed. 
Based on the messages that they posted in the forum, their level of knowledge construction and cognitive skills 
were investigated and measured. Therefore, this study applied quantitative research method to obtain and analyze 
the two aspects in the online forum. The Interaction Analysis Model (Gunawardena, Lowe & Anderson, 1997) was 
used to measure the participants’ level of knowledge construction. The posts were categorized either as one these 
five knowledge construction phases: (1) Sharing/Comparing, (2) Dissonance, (3) Negotiation/Co-construction, (4) 
Testing Tentative Constructions, and (5) Statement/Application of Newly-Constructed Knowledge (Gunawardena et 
al., 1997). Meanwhile, their cognitive skills were measured using the revised Bloom’s Taxonomy (Anderson & 
Krathwohl, 2001). This cognitive taxonomy involves six phases: (1) Remember, (2) Understand, (3) Apply, (4) 
Analyze, (5) Evaluate, (6) Create.   
An inter-rater reliability was applied in this analysis, in which two raters or judges were used to analyze the 
messages or posts contributed by each participant. Based on the analysis, the reliability value for the level of 
knowledge construction was 0.86, while for the cognitive skills, the reliability value was 0.7. According to Landis 
and Koch (1977), the value range from 0.61 to 0.80 stands for substantial agreement and 0.81 to 1.00 shows the 
almost perfect agreement between the raters. Thus, in this analysis, both coding schemes by the two raters are 
considered reliable.  
3. Results and discussion 
A total of 16 students registered for this course and participated in the online forum. Also, one weekly forum 
(from a total of eleven weekly-forums) was randomly selected and analyzed in this study. Based on the analysis, 
generally it was found that all students participated in the online forum by contributing their posts, either in a form 
of input or feedback, or in a question form. The highest contributor is S4 with eighteen posts (17.8%), followed by 
S6 with thirteen posts (12.9%), S2 with eleven posts (10.9%), S5, S11 and S14 with seven posts each (6.9%), S1, S3 
and S7 with six posts each (5.9%), S12 with five posts (5%), S10 with four posts (4%), and S16 with three posts 
(3%). The lowest contributors are S8, S9, S13 and S14 with two posts each (2%). The total number of posts 
contributed by the participants is 101, with an average number of six posts per student. The summary of the number 
and percentage of posts contributed by each student was summarized in Table 1. 
 
Table 1: The number and percentage of posts contributed by each student  (total number of posts: 101) 
 
Student No. of Post % Student No. of Post % 
S1 6 5.9 S9 2 2.0 
S2 11 10.9 S10 4 4.0 
S3 6 5.9 S11 7 6.9 
S4 18 17.8 S12 5 5.0 
S5 7 6.9 S13 2 2.0 
S6 13 12.9 S14 7 6.9 
S7 6 5.9 S15 2 2.0 
S8 2 2.0 S16 3 3.0 
The participants’ levels of knowledge construction were identified based on the content of the posts that they 
contributed in the online forum. A coding scheme to identify these knowledge construction levels was developed 
based on the Interaction Analysis Model (Gunawardena et al., 1997). This model consists of five types of 
interactions: sharing/comparing of information (K1), discovery and exploration of dissonance or inconsistency 
among participants (K2), negotiation of meaning/ co-construction of knowledge (K3), testing and modification of 
proposed synthesis or co-construction (K4), and agreement statement(s)/ application of newly constructed meaning 
(K5). The codes (Table 2) were then generated to find the percentage of each phase of the knowledge construction 
activities in the selected forum. 
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          Table 2: The number and percentage of posts contributed by each student analyzed by using Interaction Analysis Model (IAM)  
 
student K1 K2 K3 K4 K5 K6 Total 
n % n % n % n % n % n % n % 
S1 6 11.3 0 0 0 0 0 0 0 0 0 0 6 5.9 
S2 2 3.7 1 5.3 8 40 0 0 0 0 0 0 11 10.9 
S3 4 7.5 1 5.3 1 5 0 0 0 0 0 0 6 5.9 
S4 10 18.9 3 15.7 3 15 2 50 0 0 0 0 18 17.8 
S5 6 11.3 1 5.3 0 0 0 0 0 0 0 0 7 6.9 
S6 10 18.9 1 5.3 1 5 0 0 1 20 0 0 13 12.9 
S7 2 3.7 2 10.5 2 10 0 0 0 0 0 0 6 5.9 
S8 0 0 1 5.3 0 0 0 0 1 20 0 0 2 2.0 
S9 0 0 1 5.3 0 0 0 0 1 20 0 0 2 2.0 
S10 3 5.7 1 5.3 0 0 0 0 0 0 0 0 4 4.0 
S11 3 5.7 3 15.7 1 5 0 0 0 0 0 0 7 6.9 
S12 0 0 3 15.7 1 5 1 25 0 0 0 0 5 5.0 
S13 1 1.9 0 0 1 5 0 0 0 0 0 0 2 2.0 
S14 3 5.7 1 5.3 1 5 1 25 1 20 0 0 7 6.9 
S15 0 0 0 0 1 5 0 0 1 20 0 0 2 2.0 
S16 3 5.7 0 0 0 0 0 0 0 0 0 0 3 3.0 
Total 53 52.5 19 18.8 20 19.8 4 4.0 5 4.9 0 0 101 100 
Based on Table 2, out of 101 posts, majority of the posts (52.5% or 53 posts) are merely sharing and comparing 
of information (K1). It was followed by students’ negotiating the meaning and co-construction of knowledge (K3) 
involving 20 posts or 19.8% as well as the discovery and exploration of dissonance or inconsistency among 
participants (K2) which involves 19 posts or 18.8%. The two highest levels of knowledge construction were only 
represented by nine posts, involving 4 posts (4.0%) for testing and modification of proposed synthesis or co-
construction (K4), and 5 posts (4.9%) for agreement statement (K5). Examples of the posts indicating the different 
levels of knowledge construction are shown in Table 3. 
              Table 3: Knowledge construction levels and examples from the participants’ posts 
 Phase Example 
K1 sharing/comparing of information There are three types of learning theory – behaviorism, cognitivism, and 
constructivism 
K2 discovery and exploration of 
dissonance or inconsistency among 
participants 
Can we combine two or more learning theories in designing instruction? For 
example, using behaviorism and cognitivism approach to teach riding a 
bicycle?  
K3 negotiation of meaning/ co-
construction of knowledge 
However, it depends on the scope and size of the situation that we are 
dealing with. For some designs, maybe one theory is more than enough. 
Perhaps, the ‘cycling’ case is too small to be judged. 
K4 testing and modification of 
proposed synthesis or co-
construction 
I personally think that learning theories are created to guide teachers to 
teach better from different approach. In class, we are introduced to three 
main learning theories. I strongly believe that all these theories are useful, if 
we know how to fully utilize them. 
K5 agreement statement(s)/ application 
of newly constructed meaning 
Although there is a lot of ID models, but it still depends on teachers which 
ID model that is suitable with their education part and lastly can produce an 
excellent results in teaching methods. All these are based on teacher 
experiences, learning processes among students, school environment, school 
resources (book collection, computer) and etc. 
 
The content of the students' posts in this study were mostly about them stating their opinion, posting statement of 
agreements and giving examples. Students were more interested in voicing their opinions to the forum question 
created by the instructor. This level of knowledge construction focused mainly on students’ asking and responding 
to questions that included expressions of social interchange among themselves. They brainstormed ideas and 
provided various examples. However, there was little evidence of construction of new knowledge, critical analysis 
of peers’ ideas or instances of negotiation during online forum discussion. Furthermore, the evidence indicated that 
the majority of interactions were related to the elaboration of existing beliefs and knowledge. Students expressed the 
knowledge based on their own understandings of concepts and exchanged their views about the knowledge with 
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others. This exchange of information consolidated their existing knowledge frameworks and therefore served to 
consolidate the learning experience. While this learning activity added little to the knowledge base itself, it 
nevertheless offered an insight into students’ articulation of their existing knowledge. 
The levels of knowledge construction also can be significantly lower due to complexity of the discussion tasks. 
Schellens, Keer, and Valcke  (2005) suggest that too much complexity could make students feel insecure. For 
instance, when the conceptual base of a particular topic or issue is not completely available or made clear to 
students, or using a foreign language such as English to present information to students who are unfamiliar with the 
language. This  same concern was observed in this study as the forum question and the reading materials for the 
participants to reflect upon the forum questions are in English. Some of them perhaps were disoriented of what to 
contribute, and lose track of the discussion objective. Also, due to time constraint, it limits the students’ contribution 
in the online discussion. In this study, perhaps the students merely answered the forum questions to fulfil their 
requirement of participation in the forum and did not attempt for deeper exploration. 
Meanwhile, the participants’ levels of cognitive skills in the forum were analyzed based on the types of cognitive 
activity performed – as indicated through the posted messages. The coding scheme of the messages posted by the 
participants was obtained from the cognitive process dimensions of the revised Bloom’s Taxonomy (Anderson & 
Krathwohl, 2001). Six cognitive dimensions from this taxonomy were used: remember (C1), understand (C2), apply 
(C3), analyze (C4), evaluate (C5), and create (C6). Table 4 summarizes the findings of the analysis. 
Table 4: Summary of the number and percentage of posts contributed by each student by using cognitive process dimensions of the revised 
Bloom’s Taxonomy 
ID C1 C2 C3 C4 C5 C6 Total 
 n % n % n % N % n % n % n % 
S1 5 19.2 1 2.6 0 0 0 0 0 0 0 0 6 5.9 
S2 3 11.5 0 0 1 9.1 0 0 7 38.8 0 0 11 10.9 
S3 4 15.4 1 2.6 0 0 0 0 1 5.6 0 0 6 5.9 
S4 2 7.7 3 7.9 3 27.3 6 100 3 16.7 1 50 18 17.8 
S5 3 11.5 4 10.5 0 0 0 0 0 0 0 0 7 6.9 
S6 1 3.8 4 10.5 6 54.5 0 0 1 5.6 1 50 13 12.9 
S7 1 3.8 3 7.9 0 0 0 0 2 11.1 0 0 6 5.9 
S8 0 0 1 2.6 0 0 0 0 1 5.6 0 0 2 2.0 
S9 0 0 1 2.6 0 0 0 0 1 5.6 0 0 2 2.0 
S10 2 7.7 2 5.3 0 0 0 0 0 0 0 0 4 4.0 
S11 1 3.8 6 15.8 0 0 0 0 0 0 0 0 7 6.9 
S12 0 0 4 10.5 1 9.1 0 0 0 0 0 0 5 5.0 
S13 1 3.8 1 2.6 0 0 0 0 0 0 0 0 2 2.0 
S14 2 7.7 4 10.5 0 0 0 0 1 5.6 0 0 7 6.9 
S15 0 0 1 2.6 0 0 0 0 1 5.6 0 0 2 2.0 
S16 1 3.8 2 5.3 0 0 0 0 0 0 0 0 3 3.0 
Total 26 25.7 38 37.6 11 10.9 6 6.0 18 17.8 2 2.0 101 100 
Based on Table 4, it is clear that the majority of the respondents’ cognitive skills – from the messages posted – 
are at the lower cognitive levels; i.e. ‘remember’, ‘understand’ and ‘apply’, contributing 74.2% of the total posts. 
Specifically, ‘understand’ (C2)  is the cognitive dimension with the highest posts (38 posts or 37.6%) followed by 
‘remember’ (C1) with 26 posts (25.7%). Meanwhile, ‘evaluate’ (C5) is identified as the third dimension with the 
highest posts recorded  (18 posts or 17.8%). The ‘apply’ dimension (C3) is the fourth highest posts identified, with 
11 posts (10.9%). Two higher level of cognitive dimensions – ‘analyze’ (C4), and ‘create’ (C6) recorded the least 
number of posts, with 6 posts (6.0%) and 2 posts (2.0%) respectively . 
             
 
1988   Mohd Hilmi Mohd Roseli and Irfan Naufal Umar /  Procedia - Social and Behavioral Sciences  197 ( 2015 )  1983 – 1989 
             Table 5: Examples of cognitive levels from the participants’ posts 
 Cognitive level Example 
C1 Remember There are three types of learning theory – behaviorism, cognitivism, and constructivism 
C2 Understand I think it depends on the level of student who determine which ID is suitable for students, and 
also depends on the subject to teach  
C3 Apply Let us put ourselves being a teacher of instructional or instructional method best suit our students 
or target users. By learning ID model, it ensures us to lead the people intended in improving their 
knowledge and skills for a specific course content. It is like a strategy used to help these people 
to learn in a better way. 
C4 Analyze For behaviorism theory, the target audience are kids. This is because this batch of learners does 
not able to think independently and do not have the ability to judge what is right and what is 
wrong. They need straight forward guidance to learn better.  
K5 Evaluate The disadvantages is teacher-based-learning. Learners only get to learn within teacher’s 
knowledge. As teacher may not know everything from A-Z, therefore, this theory might just 
work for the foundation studies for learners, but not in advanced learning. This means there is 
something wrong during the previous strategy and the designers need to reconsider the strategy 
of ID. 
K6 Create 
 
Can we combine two or more learning theories in designing the instruction? For example, using 
behaviorism and cogntivism approach to learn riding a bicycle? 
Based on the analysis, it can be concluded that the participants have developed the cognitive skills through the 
online forum, albeit at the lower level. As indicated by the data, majority of the posts come from the two lowest 
level of cognitive skills, i.e., ‘remember’ and ‘understand’ dimension.  These findings show that the participants  
interact with their peers by sharing the information that they had learned from the lectures or from their reading 
(remember). In addition, since the discussion topic was based on the lecture content for that particular week, the 
participants tried to make sense of what they have learned and associated it what their past experience (understand). 
Not much attempt were made by the participants to apply what they have learned or read. Also, except for ‘evaluate’ 
skill, the ‘analyze’ and ‘create’ are the other two higher cognitive skills with the least number of posts identified.  
The result also indicated that the students did not really make an attempt to critically comment and analyze their 
peers’ posts. Again, there are several possible reasons: (i) time constraints to read and provide constructive 
feedback, (ii) they were just trying to fulfil the minimum requirement of participation in the online forum, and thus, 
providing limited and brief posts, and (iii) to avoid conflict with their peers whom they physically meet for about 
two hours of class session every week.  Thus, the instructor should create participation protocol to prevent the 
students from being ‘too nice’ to each other and continuously push them to provide constructive comment on their 
peers’ posts. 
4.  Conclusion 
This study has shown that content analysis is an effective way of analyzing students’ online forum participation 
by examining their content contribution to the discussion thread. This content analysis is very helpful to figure out 
the students’ knowledge construction and cognitive skills developed while having online discussion with their peers. 
It will be a valuable information for the course coordinator to see the progress of his/her students’ online 
collaboration, including each student’s understanding about the topic. The course coordinator can employ this 
content analysis to develop intervention strategies to assist the participants in acquiring higher level of knowledge 
construction and cognitive skills.   
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